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In late 1928, a famous German physicist wrote to one of his colleagues to tell him with
chagrin that he had once again been passed over for the Nobel Prize in Physics:
“But to dispel all suspicion of false modesty, I must simultaneously note that it is gradually
becoming a public scandal that I have still not received the Prize [Nobel Prize in Physics].”
(1)
The theoretical physicist Arnold Sommerfeld (1868-1951) was born in Königsberg, a city
in what was formerly East Prussia, today Kaliningrad in Russia, and also the birthplace of the
mathematicians Christian Goldbach and David Hilbert, the philosopher Immanuel Kant and
the writer E. T. A. Hoffmann. After receiving his doctorate from the University of Königsberg
in 1891, he moved to the University of Göttingen, the mecca of mathematics in Germany at
that time, where he eventually became assistant to the mathematician Felix Klein and gave
classes on mathematics and theoretical physics. After spending some years at RWTH
Aachen University, in 1906 he succeeded Ludwig Boltzmann as professor of theoretical
physics and director of the Institute of Theoretical Physics at the University of Munich,
where he set up a school of theoretical physics which gained worldwide renown.
Arnold Johannes Wilhelm Sommerfield / Wikimedia
Arnold Sommerfeld, who was ten years younger than Max Planck (1858-1947) and a little
over ten years older than Albert Einstein (1879-1955), was part of a brilliant generation
of German physicists who endured military defeat in the Great War, the fall of the
German Empire, the birth of the Weimar republic, Hitler’s arrival in power and the Second
World War, but who –in spite of those turbulent years– made a decisive contribution to
the birth, development and consolidation of quantum physics.
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Sommerfeld made major contributions to the field of mathematical diffraction theory,
although his most important legacy is what is known as Sommerfeld’s atomic model. In
1915, Sommerfeld developed his own version of Niels Bohr’s atomic model (published two
years earlier). Although Bohr’s model worked for the hydrogen atom –that is, an atom with a
single electron– it was unable to explain the behavior of atoms with more than one electron.
To resolve this situation, Sommerfeld considered elliptical orbits as well as the circular orbits
in Bohr’s model, and took account of the fact that in some atoms the electrons moved at
relativist speeds.  Sommerfeld’s atomic model, a generalization of Bohr’s model, combined
concepts of classical physics and Planck’s quantum theory, and was one of the most
important consequences of the “old quantum theory”.
All the secrets of the hydrogen atom revealed
One of Sommerfeld’s most spectacular successes was his study of hydrogen-like atoms
within the framework of the theory of special relativity, which offered a theoretical
explanation of the fine structure of the hydrogen atom. In 1916 he introduced
the fine-structure constant ( a = 1/137), as a relativist measure of the deviations in the
spectral lines of atoms in the predictions made by Bohr’s model, but which over the years
became used to characterize the force of the electromagnetic interaction between charged
elementary particles in quantum electrodynamics. Sommerfeld’s model (or Bohr-
Sommerfeld’s model) remained valid until the advent of quantum mechanics which started
to unfold in around 1920, thanks to the contribution of established physicists like
Schrödinger and Born, and of other younger physicists such as Dirac, de Broglie, Pauli,
Heisenberg, and others). Schrödinger’s wave equation and the probabilistic interpretation of
Born’s wave function marked the definitive retirement of Bohr-Sommerfeld’s atomic model,
in spite of its success in describing the spectrum of the hydrogen atom.
Sommerfeld, you’ve been nominated
Notwithstanding his important scientific contributions, Sommerfeld never received the Nobel
Prize in Physics, although he was responsible for a series of major achievements that amply
justified the award, and also created several records related to the prize that would be very
hard to beat:
He is the physicist with highest number of doctoral students who were awarded a Nobel
prize, namely four (Werner Heisenberg, Wolfgang Pauli, Peter Debye and Hans Bethe).
He received the most nominations for the Nobel Prize in Physics, specifically 84 between
1917 and 1951 (more than any other physicist, including Otto Stern, who comes second
with 82 nominations, but who was eventually awarded the prize).
In 1929 he received nine nominations, including those of three Nobel Prize winners in
Physics: Max Planck, James Franck and Max von Laue.
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The fact that 21 of his doctoral students made important contributions in their fields of
specialization, that three of his postgraduate students also won the Nobel Prize (Linus
Pauling, Isidor Rabi and Max von Laue), while another three were famous in their respective
areas of research, all helps explain why Max Born (1882-1970) said that Sommerfeld’s skills
included the “discovery and development of talent”, and why Albert Einstein himself on one
occasion said to Sommerfeld:
“What I especially admire about you is the way, at a stamp of your foot, a great number of
talented young theorists spring up out of the ground.” (1)
Michael Eckert, in his biography entitled “Arnold Sommerfeld: Science, Life and Turbulent
Times 1868-1951”, rightly concludes that:
“Planck was the authority, Einstein the genius, and Sommerfeld the teacher.”
In 1949, two years before his death, Sommerfeld received the Oersted Medal in
recognition of outstanding contributions to the field of physics teaching. That same year, in
an article published in the journal American Journal of Physics, he confessed that this
recognition of his teaching activity was one of the things that had given him most pleasure
in the whole of his scientific career. On March 28, 1951, while he was walking near his
house in Munich, Arnold Sommerfield was knocked down by a car, and ten days later lost
consciousness and died on April 26, 1951. On the following day his son Ernst wrote (1):
“We believe he was spared the sorrow of becoming separated from his beloved physics and
from his family and friends.”
Even in the year of his death, Sommerfeld (with four more nominations) was again
nominated for the Nobel Prize in Physics. This would be the last time.
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